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Reviews. 



Zeiller's Flora of the Carboniferous Basin of Heraclea: An Illustra- 
tion of Paleozoic Plant Distribution. 

At a meeting of the Biological Society of Washington in November 
1897, the writer exhibited a small number of specimens of Carbonifer- 
ous plants from Asia Minor, and called especial attention to the precise 
agreement in detail of several of the species with the corresponding 
types in our American Coal Measures. Particular emphasis was 
laid on the remarkable geographical distribution of plant species in 
Middle Carboniferous time, as to which the material in hand con- 
stituted new evidence. This striking agreement in exact form between 
the American and Asiatic species could not fail to arouse in paleo- 
botanists the keenest interest in the publication of the results of the 
study of the southeastern flora by Professor Zeiller, to whose courtesy 
the writer was indebted for the above mentioned specimens. 

Professor Zeiller's study of the Carboniferous flora of Heraclea 1 
(Eregli) is an admirable example of stratigraphic paleobotany. To the 
stratigrapher who is unacquainted with the progress made of late years 
in the differentiation and recognition of the various Carboniferous 
floras of the Old World, and of their utility as means of correlation, it 
is an instructive illustration. To paleontologists this close, critical 
work is especially valuable for the light it throws on the areal distribu- 
tion of identical species and on the identity and regularity in sequence 
of the floral associations characteristic of the several stages. 

The fossil plant material, chiefly collected by M. Ralli, was 
obtained from several isolated areas in two of which the structure is 
particularly complicated, the terranes being diversely and frequently 
faulted, or even shattered. The collections from these areas are found 
by Zeiller to embrace 122 species which, when grouped by localities, 
very distinctly indicate three stages of the Carboniferous, which M. 
Ralli also is able to recognize stratigraphically in portions of the 

1 Etude sur la flore fossile du bassin houiller d'He'raclee (Asie Mineure). R. Zeil- 
ler, Me'm. Soc. geol. Fr., Paleontologie, me'm. 21, Paris, 1899, 91 pp., 6 pi. 
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territory, although the complex structure hardly admits of correla- 
tion without paleontological aid. 

In the following paragraphs the general paleontological features of 
the three stages will be outlined, together with the correlations pro- 
posed by Zeiller. To this will be added comments on certain of the 
Heraclean plant types with some suggestions as to the relations of the 
Heraclean Carboniferous floras to those of eastern North America. 

A. The lowest of the three paleobotanical stages recognized by 
Zeiller in the material examined is that of Aladja-Agzi. In the col- 
lections from several localities representing this stage in the various 
areas, he finds : ' 

Sphenopteris dicksonioides,* S. bermudensiformis, S. Larischi,* S. 
divaricata,* Rhodea cf. Stachei, Diplotmema dissectum, D. elegans,* 
Adiantites oblongifolius,* Pecopteris aspcra, Archaopteris, sp., Card- 
iopteris polymorpha, Sphenophyllum tenerrimum,* Asterocalamites scro- 
biculatus* Catamites ostraviensis, C. ramifer,* Lepidodendron acumi- 
natum,* and Lepidophyllum lanceolatum. 

Two additional species are described as new, viz.: Sphenopteris 
bithynica and Sphenophyllum Sewardi. 

Of the previously described species, all in the above list, with the 
exception of the undeterminable Archaopteris and the Lepidophyllum 
lanceolatum are also present in the Ostrau-Waldenburg (Upper Culm) 
stage of Silesia, with which the Aladja-Agzi flora is correlated by Pro- 
fessor Zeiller. The species marked by the asterisk (*) in the above list 
are also recorded from the Appalachian Pottsville, with whose lower 
portion the Ostrau-Waldenburg beds are probably, in part, at least, 
contemporary, as has already been elsewhere 2 indicated. Of the 
remaining plants Sphenopteris bermudensiformis is evidently closely 
related to a form from the Pottsville referred to .S. asplenioides ; 
while the specimens figured as Diplotmema dissectum appear to find a 
corresponding form in the latter formation. Sphenopteris bithynica 
seems to be extremely close to ,S. subfurcata Dn. from the supposed 
" Middle Devonian " [Pottsville] at St. John, N. B., while Sphenophyl- 
lum Sewardi stands in a similar relation to 5. tenue 3 from the Welch 

1 The nomenclatural orthography in the following list is that used by Professor 
Zeiller. 

2 Bull. Geol. Soc. Amer., Vol. VI, p. 320, 1895. See also: Twentieth Annual 
Rept. U. S. Geol. Surv., Pt. II, p. 912. 

3 Twentieth Annual Rept. U. S. Geol. Surv., Pt. II, 1900, p. 900, PI. CXCI, Figs. 6, 7. 
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formation (Middle Pottsville). With reference to the Lepidophyllum 
lanceolatum listed above, I would add that the specimen figured by 
Professor Zeiller would seem to agree with the L. Campbellianum 
described by Lesquereux from the Pottsville. The latter is much more 
slender, acute and narrowed toward the relatively small sporangio- 
phore than is the quite distinct type, from the higher Coal Measures, 
identified by Lesquereux as L. lanceolatum L. and H. Cardiopteris 
polymorpha has not in this country been found in beds so high as the 
Pottsville, though it is present in beds of Chester age. 

B. Above the Pero bed at Kilimli, whose flora belongs to the 
Aladja-Agzi stage, and separated from that bed by a conformable 
series of sandstones and conglomerates 90 meters in thickness lies the 
Sinork coal, with which are found Mariopteris acuta, Asterophyllites 
grandis, and Lepidodendron Veltheimi. The first two named are char- 
acteristic of the Westphalian of Europe, while the third is present in 
the Culm as well. The more exact place of this florula is in the lowest 
of the three stages of the Westphalian. All three species are present 
also in the lower group of the Kanawha formation in West Virginia. 
The plants accompanying the coals mined at Coslou (Kosloo) as well 
as those from a number of other localities, many of which are in 
faulted blocks, belong to the same stage as the Sinork plants, though 
some of the localities are evidently at a lower horizon in that stage 
than others. 

The entire flora from this stage includes : Sphenopteris obtusiloba* ', 
S. Schillingsi*\, S. Baeumleri, S. Frenzeli, S. schatzlarensis, S. Sau- 
veuri*\, S. Crepini*\, S. Laurenti*\, S. Hoeninghausi* , S. tenella*\, 
S. Aschenborni, S. Schwerini, S. Karwinensis, S. Vullersi, S. bella, 
S. Sternbergi, Rhacopteris subpetiolata, Palmatopteris furcata *, P. cf . ele - 
gantiformis* ', Mariopteris muricata*f, M. acuta* f,Pecopterisplumosa*f f 
P. aspera, P. pennceformis*, Alethopteris Davreuxi, A. decurrens*f r 
A. Lonchitica* l | ', Lonchopteris Eschweileriana, Nevropteris gigantea*f, 
N. Schlehani*\, JV. heterophylla*, Sphenophyllum cuneifolium (old 
form)*f, Catamites Suckowi*, C. undulatus*(J), C. Cisti*, C. ramosus*, 
C. Schutzei, C. distachyus, Asterophyllites grandis*^, A. equisetiformis* , 
Annularia galioides*, A. Radiata*\, Radicites columnar is*, Lepidoden- 
dron lycopodioides, L. aculeatum*, L. dichotomum*, L. obovatum*f, 
Lepidophloios laricinus*, Lepidostrobus Geinitzi*, Lepidophyllum lanceo- 
latum*, Sigillaria elegans*, S. elongata*, S. Schlotheimi* , S. scutellata* , 
S.. Davreuxi* , S. Boblayi, S. mamillaris*, S. germanica, Stigmaria ficoi- 
des*, Cordaites principalis*, and Dory cordaites palmceformis. 
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The new types described from this stage are Sphenopteris Ralli, S. 
heracleensis, Potoniea adiantiformis , Calamophyllites vaginatus, Phyllo- 
theca Ralli, and Sigillaria euxina. 

All but six of the species listed above are present in one or more of 
the European basins. The flora of the lower horizon is referred to the 
lowest of the three stages of the Westphalian, while that of the slightly 
younger horizon is regarded as overlapping on the lower or transition 
portion of the middle stage. 

It is impracticable to discuss in this place the relations of the large 
and interesting flora from this stage to the floras of the United States. 
I have, however, marked with the asterisk (*) those species that are 
recorded from the Carboniferous of North America. 

The percentage of identical species is undoubtedly fully as large as 
that marked in the list. Of the American representatives among the 
fern species the greater portion are present either in the Kanawha for- 
mation of southern West Virginia and Kentucky, or the upper portion 
of the Pottsville formation. In fact the flora of the lower horizon in 
the Coslou group is clearly comparable to the topmost Pottsville and 
earlier Kanawha plant associations. The flora of the upper horizon of 
the Coslou group has little in addition besides the Sigillarias that is 
common to the Allegheny series, and it, too, is distinctly older than that 
series, though it appears hardly so typical as the other flora of the Lower 
Kanawha group. The surprisingly close relations of the flora of the 
Coslou stage to the uppermost Pottsville, and particularly to the Lower 
Kanawha flora will be better understood when the detailed studies of 
the latter floras are published. Suffice it for the present to say that 
the species marked by the (f) in the above list are, so far as I have 
observed, peculiar to and characteristic of this combined portion of 
the Appalachian Upper Carboniferous section. 

A few among the more important species closely related to Ameri- 
can types deserve special mention : Sphenopteris Vullersi is very close 
to a variety of S. furcata from the Southern Anthracite field; S. Stern- 
bergi to Aloiopteris (Sphenopteris) georgiana of the Pottsville ; and Ale- 
thopteris Davreuxi differs but little from the latest phase of A. grandi- 
folia. My remarks- on the Lepidophyllum lanceolatum in the lower stage 
probably apply equally to the Coslou specimens. 

As Potoniea Zeiller describes a type of fructification whose fleshy 
adiantiform divisions are studded or fringed with fusiform bodies sug- 
gesting the sporangia of Crossotheca [Sorocladus of Lesquereux). It is 
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regarded by him as belonging more probably to a fern, though it is 
possibly gymnospermous. Phyllotheca Ralli is an extremely interest- 
ing type whose fructification appears to be very close to that of the liv- 
ing Equisetum, while the leaf sheath, suggestive of Annularia radiata, 
is very similar to that of an undescribed species from the lower 
Kanawha group of West Virginia. The genus Phyllotheca, which is 
present in the Indo-Australian Glossopteris flora (Permo-Carbonifer- 
ous), and which for a long time was supposed not to have appeared in 
Europe until the Jurassic, has later been described from the Permian 
and is now known in the Coal Measures of both Europe and America. 

C. The upper or Caradons stage in the Heraclean basins is repre- 
sented by many localities whose largely common floras evidently lie 
in or near the same stage. Its flora includes : Sphenopteris (Crosso- 
thecd) Crepini*, S. Bronni*, Palmatopteris alata*, Pecopteris Miltoni* 
P. oreoptcridia*. P. unita*, P. Roehli, P. plumosa * ', P. Pluckeneti*, P. 
Newberryi*, Alethopteris Serli*, A. Grandini*, Odontopteris britan 
nica *, O. Reichiana *, Nevropteris Scheuchzeri *, N. heterophylla *, N. 
rarinervis *, N. tenuifolia *, Linopteris obliqua *, L. Munsteri, Caulop 
teris patria, Ptychopteris macrodiscus, Sphenophyllum cuneifolium *, .S. 
emarginatum *, 5. oblongifolium, S. majus *, Annularia stellata *, A 
sphenophylloides *, Lepidodendron Jaraczewski, Sigillaria tessellata * 
Cordaites borassifolius*, Cordaites principalis*, Cordaicarpus con 
gruens*, and Samaropsis fluitans*. 

Five species, Sphenopteris Limai, Pecopteris Armasi, Alethopteris 
pontica, Linopteris elongata, and Plinthiotheca anatolica, have not been 
found elsewhere. 

In the above list the asterisk (*) denotes an American distribution 
for the species, most of which are familiar to those geologists who 
have observed the plants of the Coal Measures in the northern bitumi- 
nous basins. Among them Pecopteris Miltoni, P. unita, P. Pluckeneti, P. 
Newberryi, Alethopteris Serlii, A. Grandini, Odontopteris britannica, 0. 
Reichiana, Nevropteris Scheuchzeri, N. rarinervis, Linopteris obliqua, 
Sphenophyllum emarginatum, S. oblongifolium, S. majus, Annularia stel- 
lata, and A. sphenophylloides are characteristic of the Allegheny series 
and higher Coal Measures. 

The flora of the Caradons stage contains a mingling of uppermost 
Westphalian species with Stephanian types. This flora is correlated 
by Zeiller with that of the stage of the Radstock Series in England, 
the Geislaiitern beds in the Saar region, the "middle series" in the 
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Zwickau basin of Saxony, the Schwadowitz beds in lower Silesia, and 
with the Mazon Creek, Illinois, flora of the United States. 

The flora of Mazon Creek seems to find its place in the Kittanning 
group of the Pennsylvania basins, and probably near the horizon of 
the Middle Kittanning coal. The presence of certain species, particu- 
larly of Odontopteris, of abundant Linopteris obliqua, of Pecopteris Mil- 
toni, of Alethopteris Grandini, and of Sphenophyllum oblongifolium in the 
Heraclean flora leads me to conclude that the Caradons material was 
derived from beds slightly later than the Mazon Creek horizon, or 
perhaps as high as the Freeport group, which is next above the Kittan- 
ning group, though also within the Allegheny series. Sphenopteris Cre- 
pini, which is probably present in the upper Kanawha group, is very 
closely related to Sphenopteris sagittata from Mazon Creek and 5. 
ophioglossoides from the Des Moines series of Missouri. Sphenopteris 
Bronni, Nevropteris tenuifolia, Sphenophyllum cuneifolium and Cardio- 
carpus congruens are perhaps the only species whose presence in the 
Caradons flora argues, on the one hand, for a horizon lower than that 
of Mazon Creek. The far more important and abundant evidence of 
the fern elements is, on the other hand, for a rather later date. 

The most interesting of the plants newly described from the Cara- 
dons beds are Pecopteris Armasi and Plinthiotheca anatolica. The for- 
mer appears to form a connecting link between Pecopteris and Callipter- 
idium. Plinthiotheca is represented by thick, fleshy peltate or cyclop- 
teroid leaves, radiately densely vascular and covered by small capsules 
arranged in fours in contiguous squares. These capsules are regarded 
by Professor Zeiller as sporiferous, rather than polleniferous ; and the 
type is therefore tentatively ranged by him with the ferns instead of 
with the Doleropteroid gymnosperms. The examination of Zeiller's 
figures and a careful comparison of the types of Dolerophyllum penn- 
sylvanicum in the Lacoe collection convinces me that the Heraclean 
type is generically identical with that described from Pennsylvania by 
the late Sir William Dawson. 1 

The generally close agreement mutually between Professor Zeiller's 
correlations of the Heraclean floras in Europe or this country with my 
own correlations of the Middle Pottsville, the Lower Kanawha, and the 
Allegheny series well illustrates the marked paleobotanical differ- 
entiation of the stages, and the regularity of the sequence, as well 
as the extraordinary geographical distribution of the several Middle 
•Can. Rec. Sci., Vol. VI, p. 8, 1890. 
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Carboniferous floras. Of the 122 species contained in the collections 

from the three Heraclean stages not more than eleven are unknown 

in Europe or America. ^ 

David White. 



Giologie et miniralogie applique 1 es. Les mine'raux utiles et leur gise- 
ments. Par Henri Charpentier. Pp. 643+xi; illustrated, 
i2mo. Paris, 1900. 

This volume forms a part of the Bibliotheque du Conducteur de 
Travaux Publics of France, and is published under the auspices of the 
ministers of public works, of agriculture, of public instruction, of 
commerce and industry, etc. Its title-page is followed by the Comite 
de patronage, a list of thirty-nine prominent government officials, and 
by the editing committee with twenty-seven additional and equally 
distinguished names; then comes a preface written by the chief engi- 
neer of mines. 

A work upon economic geology, introduced with these impressive 
formalities and distinguished approvals, one naturally expects to find 
of unusual merit and importance. The general plan of the work is 
very like that followed by Fuchs and De Launay in their large and 
excellent Traite des Gites miner aux et mStalliferes, published in 1893 ; 
but this work by Charpentier is evidently intended to be more elemen- 
tary and for a less instructed class of readers. 

The first seventy-four pages are devoted to general geology, min- 
eralogy and paleontology. In the second part the economic-geologic 
subjects are taken up in the following order : 

(1) Building materials, (2) Metallurgical minerals, (3) Carbon and 
its compounds, (4) Fertilizers, (5) Miscellaneous minerals, (6) Rare 
metals, (7) Precious stones. 

These topics are properly subdivided and treated separately, and 
at the end of each discussion is a list of bibliographic references that 
varies in length from one to thirty or more titles chronologically 
arranged. The economic geology of France naturally occupies the 
first place, but those of other countries are also treated at such length 
as to lead one to suppose that the book was expected to be useful 
outside of France. 

The bibliography given after each topic will appeal to busy read- 
ers as especially useful. In the preface it is stated that this bibliogra- 
phie fort complete will do away with tiresome searching for literature by 



